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ABSTRACT 
 
Purpose 
Information sharing throughout the supply chain has been reported as main driver in the 
Supply Chain Collaboration (e.g. Barrat, 2004, Lambert, & Cooper, 2000; Stank, Crum & 
Arango, 1999). Lack of information sharing is thus one of the main barriers in Supply Chain 
Collaboration. This study was undertaken to assess if both customers and suppliers perceive 
lack of information sharing as the most important barrier compared to the reported other 
barriers. Second part of this study investigated what type of information sharing is most 
important for both customers and suppliers. 
 
Design/Methodology approach 
Different actors within the Supply Chain provided insights into information sharing in relation 
to collaboration. A literature survey generated the follwing hypotheses: 
Hyp 1a: Customers perceive information sharing as the most important driver for 
collaboration in the Supply Chain. 
Hyp 1b: Suppliers perceive information sharing as the  most important driver for 
collaboration in the Supply Chain. 
Hyp 1c: Suppliers and customers do not differ in the perception regarding information sharing 
as the most important driver for collaboration in the Supply Chain. 
Hyp 2a: Customers perceive demand information sharing as the most beneficial information 
for performance improvement in the Supply Chain. 
Hyp 2b: Suppliers perceive demand information sharing as the most beneficial information 
for performance improvement in the Supply Chain. 
Hyp 2c: Suppliers and customers do not differ in the perception regarding demand 
information sharing as the most beneficial information for performance 
improvement in the Supply Chain. 
 
Findings 
Both customers and suppliers perceive information sharing as one of the main drivers and 
thus barriers for collaboration within the Supply Chain. Where the perception for customers 
on the importance of information sharing is more significant than from the supplier’s 
perspective. The outcome on which type of information sharing is perceived as most 
beneficial is not supporting the hypothesis. Customers perceive shipment information as most 
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significant variable in relation to performance improvement in the supply chain. From a 
suppliers perspective order information is perceived as the most significant variable for 
performance improvement in the supply chain. Although for both customers and suppliers 
demand information sharing is not the most significant variable for performance 
improvement, customers perceive demand information a bit less unimportant than suppliers. 
 
Selected research limitations/implications 
The small sample size of this study within the area of chemicals represents a limitation. Other 
limitation is that generic performance variables had to be used. Previous researches show that 
lack of trust and uncertainty play a big role in information sharing.  
 
Managerial implications 
The outcome of this study can be used by Supply Chain Managers to enhance focussed 
performance improvement in the field of information sharing within the Supply Chain.
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1.  INTRODUCTION 
 
According to the definition of SCM by the Global Supply Chain Forum (GSCF), SCM is “the 
integration of key business processes from end user through original suppliers that provide 
products, services, and information that add value for customer and other stakeholders” (Chan 
& Qi, 2003). Supply chains comprise three important flows: material, information and 
finance. Managing the coordination and integration of these flows within and across 
companies is essential to achieving effective supply chain management. Frohlich (2001) 
showed that a wide span of integration, namely with both suppliers and customers (from a 
manufacturers point of view) leads to performance improvement throughout the supply chain. 
Better coordination in the supply chain reduces uncertainty throughout manufacturing 
networks and eliminates excessive inventory investment. 
In recent years numerous studies have emphasized the importance of information sharing 
within the supply chain (e.g. Barrat, 2004, Lambert, & Cooper, 2000; Stank, Crum & Arango, 
1999). Indeed information sharing is a prerequisite for successful operation of the SC (Mason-
Jones & Towill, 1997). While there is no doubt about the importance of information sharing 
in the supply chain and about the fact that information technology can greatly reduce its costs, 
the strategic planning of information sharing across all firms in the supply chain is easily 
undervalued. This is particularly the case in the area of inventory management, where the 
exchange of information reduces uncertainty in the supply chain and eliminates extensive 
inventory (Yigitbasioglu, 2004). Information should be readily available to all companies in 
the supply chain and the business processes should be structured in a way to make full use of 
this information. In order to share information the supply chain actors should collaborate. 
Knowledge sharing between firms within an integrated supply chain are likely to have 
very powerful beneficial effects upon all processes within these fims, such as inventory 
management. Thus, we surmise that it is crucial to integrate knowledge from both suppliers 
and customers in the chain, in order to eventually achieve performance improvement within 
the whole supply chain (Done, 2002). 
Several studies have been carried out with the objective of inventorying barriers to 
information sharing on inventory management and capacity utilization within supply chain 
(Vereecke 2005, Sandberg 2005, Fynes 2005). These barriers have to do with lack of trust, 
uncertainty, inflexibility and lack of information accuracy (Barthelman 2005). However, these 
contributions mainly concentrated on identifying the perspective of one focal company. To 
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our knowledge no studies have adopted a holistic view and studied this particular aspect in the 
entire supply chain.  
Most of the performance measures, called supply chain metrics, are nothing more than 
logistics measures that have an internal focus and do not capture how the firm drives value or 
profitability in the supply chain (Lambert, 2001). In this respect, research is needed especially 
on identifying ¨Performance Improvement Variables¨ for collaborating partners in the supply 
chain. These variables refer to factors that generate competitive advantage for suppliers and 
customers throughout the value chain. 
The underlying study will shed light on the factors that hamper collaboration in the 
supply chain with respect to inventory management and capacity utilization and it will in 
contrast to previous research investigate the perspectives of both suppliers and customers. A 
second aim of this paper is to study which type of information sharing is most beneficial for 
the different stakeholders within the supply chain. Generic performance variables will be used 
to give insights into this issue. Previous research shows that lack of trust and uncertainty play 
a big role in information sharing. By using generic performance variables these measures will 
most probably provide the most information. These issues will be studied by means of a 
survey that will be conducted among suppliers and customers in a supply chain in the area of 
chemicals. The area of Chemicals is typically characterised by close intra-firm links between 
supply chain processes.  It is recognised that this industry is actually very heterogeneous, 
encompassing a range from highly specialised products like vaccines to high volume bulk 
chemicals (van de Vijver,2006). 
The introduction will be followed by a literature review on concepts and theories that are 
relevant to this study. Based on this review hypotheses will be developed, that will be tested 
by a survey conducted among involved stakeholders within the supply chain. Subsequently a 
the results will be presented which is followed by a discussion and a concluding section 
which also lines out the limitations of the study and gives guidelines for future research.   
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2.  THEORETICAL BACKGROUND  
 
Supply Chain Management 
According Mentzer (2004) SCM is a management process that deals with all inbound and 
outbound flows, from the perspective of the focal organization, its suppliers and its customers. 
This means a fundamental aspect of supply chain management is the consideration of not just 
the cost and profit goals of one company (the focal company), but all the companies involved 
in managing the supply chain. 
Many business markets of today are organized as SCM networks. Within these networks, 
firms jointly create value through relationships, partnering, and alliances (Ulaga,2001). 
An effective supply chain management, concerned with the flow of products and 
information between the supply chain member organizations, has an indispensable role in 
providing competitive advantage. The basic reason is that, at the limit, supply chain 
management encompasses all of those organizations (i.e. suppliers, customers, producers and 
service providers) that link together to acquire, purchase, convert/manufacture, assemble, and 
distribute goods and services from suppliers to the ultimate end users (Ulengin, 2000). 
 
Inventory management 
Inventory management refers to the direction and control of activities with the purpose of 
getting the right inventory in the right place at the right time in the right quantity in the right 
form at the right cost (www.inventoryops.com.) 
One of the most common problems in supply chains is the so-called bullwhip effect. 
Even small fluctuations in the demand or inventory levels of the final company in the chain 
are propagated and enlarged throughout the chain. Because each company in the chain has 
incomplete information about the needs of others, it has to respond with the unproportional 
increase in inventory levels and consequently even larger fluctuationin its demand to others 
down the chain. 
Advanced demand information, when used effectively, leads to performance 
improvement in supply systems. Intuitively, better information on future demands leads to 
lower inventory levels of the same service level (Karaesmen, 2004). 
 
Information sharing 
Information sharing means that customer and supplier still order independently, yet exchange 
demand information and action plans in order to align their forecasts for capacity and long-
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term planning (Holweg, 2005) and is viewed as an effective way to reduce uncertainties. 
Through information sharing, the demand information flows upstream from the point of sales, 
while product availability information flows downstream in a systematic manner (Lee, 2001). 
Moreover information sharing ensures that the right information is available for the right 
tradingpartner in the right place and at the right time. 
Information integration refers to the sharing of information among members of the supply 
chain. This includes any type of data that could influence the actions and performance of 
other members of the supply chain. Some examples include: demand data, inventory status, 
capacity plans, production schedules, promotion plans, and shipment schedules. (Lee, 2001) 
Reducing uncertainties via transparency of information flow is a major objective in 
external supply chain collaboration. Unpredictable or non-transparent demand patterns have 
been found to cause artificial demand amplification is a range of settings (also referred as 
bullwhip effect) This leads to poor service levels, high inventories and frequent sock-outs 
(Holweg, 2005). There seem to be difficulties in increasing visibility and utilizing incremental 
information sources. However the benefits of collaboration are mostly based on improved 
information sharing (Kaipia, 2006). 
The reason for uncertainties is that perfect information about the system cannot be 
secured. While every single member has perfect information about itself, uncertainties arise 
due to lack of perfect information about other members. To reduce uncertainties, the supply 
chain member should obtain more information about other members. If the members are 
willing to share information, each of them will have more information about others. 
Therefore, the whole system’s performance will be improved because each member can gain 
improvement from information sharing. (Yu, 2001)  
Baihaqi (2005) concluded that the value of information sharing varies amongst parties in 
the supply chain and each type of information provides different benefits to supply chains. 
If resources and competitive context permit, ideally a manufacturer should share and 
coordinate knowledge with both upstream and downstream supply chain partners. Working 
towards an integrated supply chain has been justified from a knowledge-based perspective 
(Done, 2005) 
However, many companies do not integrate the information received from their supply 
chain partners into their own operations. (Holweg, 2005) 
Information sharing not only helps to create more visible and predictable demand in the 
system, but is also easier to implement than complete customer-specific control processes. 
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Taking information sharing one step further is collaborative forecasting. This step is 
frequently advertised as a key objective in an implementation of VMI, but is less frequently 
taken. The reason is that the customer often does not have a forecasting and planning process 
in place that can provide the supplier with information on the level of detail required, and at 
the right moment in time. Linking the customer and supplier planning processes on a 
sufficiently detailed level is also a cornerstone towards implementing the CPFR strategy. 
(Holweg, 2005) 
Looking at the information flow direction, the inventory information sharing and 
production plan information sharing is a two-way communication between the downstream 
and upstream organizations on the supply chain. The sales information sharing and demand 
forecasting information sharing are the flows from downstream companies to their upstream 
partners. The order state information is provided by upstream organizations to their 
downstream partners. In addition, information sharing also includes performance criteria, 
such as production quality data and early complete date etc., and production capacities among 
the partners. (Li, 2005) 
 
Collaboration 
Collaboration in the supply chain comes in a wide range of forms, but in general have a 
common goal: to create a transparant, visible demand pattern that paces the entire supply 
chain (Holweg, 2005). It is widely acknowledged that the ability to collaborate with your 
trading partners across the supply chain is a prime determinant of business success 
(Balasubramanian, 2005) 
In order to have an effective collaboration that leads to competitive advantage 
manufacturers are required to think both as a customer and on behalf of the customer, 
developing the products and service that tomorrow’s customers want before they become a 
reality (Kandampully, 1999). 
Involvement of top management has also proved to be an important driver for increased 
collaboration with companies situated on the other side of a focal company. Top management 
is expected to facilitate the internal collaboration at a focal company, which is a prerequisite 
for linking for linking the supplier side with the customer side and vice versa (Sandberg, 
2005, Min, 2004).  
Collaboration barriers within the supply chain are lack of trust, inflexibility, lack of 
information sharing, information accuracy (Barthelman, 2005).  
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Another constraint is implementation of a cross-organizational information system 
(consistent technology). Because it is expensive, time-consuming and risky. There is still 
some fear that customers only want to look at their systems and methods to take advantage of 
them (Balasubramanian, 2005).   
Although the supply chain's overall performance depends on the sites' joint performance, 
usually fairly autonomous management teams manage each site, each with its own objectives 
and mission. These objectives may have little to do with the supply chain's overall 
performance. Worse, these objectives may conflict. The consequence is that the different sites 
may have operational goals that, if met, result in inefficiencies for the overall chain (Schmitz, 
2002). 
Yigibasioglu (2004) identified the various factors that drive collaboration. It is the 
interaction of these factors with the buyer that determines how much companies will 
collaborate and share information with each other. 
Lack of trust is identified as one of the barriers to collaboration. Manufacturers 
(customers) report that mutual trust is eroded by confusing mixed messages from top 
executives about interacting with suppliers, generalized supplier resistance to programs based 
on their previous negative experiences, and a “what’s in it for me” mindset among both 
manufacturers and suppliers. At the same time, suppliers report a serious inability to trust 
manufacturers as the main obstacle to investing in collaborative efforts with them beyond 
what is absolutely required (Belzowski, 2004). 
However, most research is performed from the perspective of a focal or respondents 
company (Vereecke 2005, Sandberg 2005, Fynes 2005). Clearly there is a need for an 
investigation of the perspectives of suppliers and customers and their differences. 
 
Information sharing is a vital aspect of coordination amongst parties in a supply chain. 
Information sharing can increase supply chain efficiency by reducing inventories and 
smoothing production (Baihaqi, 2005). Information that should be shared between customers 
and suppliers (Lee, 1998): 
Inventory Level: 
Access to supply chain inventory status can contribute to lowering the total inventory level in 
the supply chain. If the retailer (customer) and the manufacturer (supplier) independently 
manage their respective inventories without sharing inventory status information, they may 
end up having duplicate safety inventories, or stockouts at both locations. 
Sales Data:  
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In the traditional supplier-customer relationship, companies communicate demand 
information exclusively in the form of orders. Indeed, orders from downstream serve as a 
critical source of information about future businesses. But if the supplier depends solely on 
orders for future production planning, a problem arises. Since orders are ‘processed’ result of 
various information and conjectures by the buyer, orders data often distort the true dynamics 
of the marketplace - a phenomenon called “the bullwhip effect”. 
Order Status for Tracking/Tracing:  
A typical supply chain involves multiple functions and independent companies in the delivery 
of goods and services to the end consumer. As a result, it is difficult for a customer to find out 
the status of an order, since the end customer does not always know who else besides the 
retailer is involved or where in the supply chain the order is being processed. 
Sales Forecast: 
As mentioned earlier, members of a supply chain can eliminate the bullwhip effect and its 
related inefficiencies by avoiding independent multiple forecasts. VMI indeed delegates a 
site’s replenishment decisions to upstream suppliers, but the degree of delegation is minimal. 
In a typical VMI arrangement, the vendor is asked to ship a predetermined quantity of order 
when the buyer’s inventory level falls under a certain level. 
Production/Delivery Schedule: 
A manufacturer could make use of its suppliers production or delivery schedule to improve its 
own production schedule. Similarly, production schedules at a manufacturing site can be 
useful inputs to the supplier in ensuring reliable re-supply. 
Performance Metrics:  
Performance metrics include product quality data, lead times, queuing delays at workstations 
and service performance. By sharing this type of information, the supply chain can identify 
the bottlenecks of the chain and improve the overall performance. 
Capacity: 
Capacity information can contribute to mitigating potential shortage gaming behavior, thereby 
countering a potential source of the bullwhip effect. By sharing planned capacity information 
with the downstream partners well in advance, supply chain partners can coordinate and 
prepare against possible shortages. 
 
Next to the identified information that should be shared from the different perspectives, there 
are 4 types of information sharing found in the literature (Li, 2001) that are beneficial for the 
different stakeholders: 
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1) Order information sharing 
2) Demand information sharing 
3) Inventory information sharing 
4) Shipment information sharing 
The impact of information sharing on supply chain performance largely depends on the 
underlying demand process and the supply chain structure. There is no information 
sharingpolicy that is uniformly superior to the others because each supply chain has its unique 
characteristics. Various information-sharing schemes unanimously improve supply chain 
performance under relatively stable demand. 
When there are rapid changes in customer preferences and/or introduction of new improved 
products, some of the products already made and held in inventory would have a reduced 
value or simply become obsolete. Then a hybrid information sharing policy that utilizes the 
strengths of both the demand information sharing policy and the inventory information 
sharing policy for managing the supply chain with volatile product mix. 
Ideal information flow provides accurate, reliable electronic data interchange with high 
frequency and minimal personal intervention. This is optimal because it provides real time 
forecast and planning data that provides extended visibility and stability to the suppliers 
planning and production efforts. Orders that are transmitted with reduced personal 
intervention are less likely to contain errors that can disrupt information and operational 
flows. Likewise, visibility into supplier inventory and in-process commitments can give the 
purchaser some insight into the flexibility of the supplier to meet a special order or need, 
should one arise. (Handfield, 2004) 
 
Performance Variables 
There has been growing consensus of the value in performance terms of coordinating and 
sharing supply chain information, and aligning organizational goals in order to improve 
overall supply chain efficiency (Done, 2005). 
A large amount of the current papers uses subjective measurements of performance 
relative to the past or relative to competitors, that are hard to validate. Directly measuring the 
performance of the relationship could be relatively easy: e.g. reduction in inventory turns, 
improved service, and shorter lead-time. (van der Vaart, 2006) 
For any supply chains, the general processes and structure can be integrated into six core 
processes that are linked: supplier, inbound logistics, manufacturing, outbound logistics, 
marketing and sales, and the end customers. These core processes categorize the typical 
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function areas in supply chains. The core business processes, which are of essential 
importance to business objectives and strategies, are suggested to identify and confine herein 
as the framework of performance measurement. (Chan, 2003) 
Characteristics are found in effective performance measurement systems, and can 
therefore be used in evaluation of these measurement systems. These characteristics include: 
inclusiveness (measurement of all pertinent aspects), universality (allow for comparison under 
various operating conditions), measurability (data required are measurable), and consistency 
(measures consistent with organization goals). Besides analyzing the measures based on their 
effectiveness, benchmarking is another important method that is used in performance measure 
evaluation. Benchmarking can be useful in that it can serve as a means of identifying 
improvement opportunities. (Beamon, 1999). 
In most companies, the metrics that management refers to, as supply chain metrics are 
primarily internally focused logistics measures such as lead-time, fill rate, or on-time 
performance. In many instances, these measures are financial (inventory turns and overall 
profitability), but they do not provide insight regarding how well key business processes have 
been performed or how effectively the supply chain has met customer needs. In a growing 
number of firms management is beginning to measure performance outside the firm, but these 
efforts have been limited to evaluating the performance of tier one suppliers, customers, or 
third-party providers. These metrics do not capture how the overall supply chain has 
performed and fail to identify where opportunities exist to increase competitiveness, customer 
value, and shareholder value for each firm in the supply chain. (Lambert, 2001) 
The success of collaborative efforts cannot be assured unless performance is properly 
monitored and measured. Common metrics should be developed and used to determine 
rewards (e.g. amount and timing, etc.) for successful collaborative efforts and also to identify 
performance gaps that need to be addressed. Key performance indicators (KPIs) are fairly 
common and typically cover specific targets on costs, productivity, and savings goals. KPIs 
are reviewed and modified at least annually. A routine process was recommended involving 
daily capacity planning meetings, monthly KPI status review, quarterly executive business 
reviews and continual up-dating of key metrics/goals. The collective information obtained can 
be used to expand the collaboration in scope and boundary. (Min, 2005)  
Single performance measures are the building blocks of every performance measurement 
system for global supply chains. Since theory and practice have already produced a great 
number of measures, the problem is not so much the invention of new metrics. Rather an 
active management performance measurement systems should try to evaluate and consistently 
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arrange the measures keeping in mind that organizations often dispose of a great amount of 
data and information for these ends (Delfmann, 2002). 
The techniques and measures described in the literature focus on developing performance 
measures for an organization and do not capture the performance of the supply chain in total 
or how each organization affects overall performance. Some authors recognize the need to 
measure performance across the supply chain but do not provide a method for developing the 
metrics and fail to recognize the supply chain processes that drive performance. More 
research is needed to develop supply chain metrics and to overcome implementation barriers. 
Most of the literature has focused on analyzing and categorizing performance measurement 
systems but little research has been devoted to supply chain performance measures. Research 
is needed to determine what should be measured, when and why. (Lambert, 2001) 
In productive supply chain collaboration, participating members should jointly agree on a 
performance system. An effective performance measurement system provides the basis for 
understanding the system, influences behavior throughout the system, and provides 
information regarding the results of system efforts to supply chain members and outside 
stakeholders. The focus of the performance measurement should be on continual 
improvement for end customers because satisfied customers determine the extent to which all 
members successfully generate real sales (Simatupang, 2002). 
Ideal information flow provides accurate, reliable electronic data interchange with high 
frequency and minimal personal intervention. This is optimal because it provides real time 
forecast and planning data that provides extended visibility and stability to the suppliers 
planning and production efforts (Handfield, 2004) 
Most of the performance measures called supply chain metrics are nothing more than 
logistics measures that have an internal focus and do not capture how the firm drives value or 
profitability in the supply chain. These measures may actually prove to be dysfunctional by 
attempting to optimize the firm’s performance at the expense of the other firms in the supply 
chain, an approach that eventually decreases the value of the entire supply chain. The use of 
customer and supplier contribution reports avoids this situation. (Lambert, 2001)  
Current supply chain performance measurement systems are inadequate because they rely 
heavily on the use of cost as a primary single measure, they are not inclusive, they are often 
inconsistent with the strategic goals of the organization, and do not consider the effects of 
uncertainty. That is, although use of multiple supply chain performance measures may be 
commonplace in real-world settings, it is not commonplace in supply chain modeling. A 
performance measurement system for supply chain analysis must be developed that addresses 
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these issues. The next step, then, is to develop a framework for measuring supply chain 
performance (Beamon, 1999) 
For the construction and management of a performance measurement system it is not 
sufficient to make requirements for the qualities of the single performance measures. The 
diverse and complex operative and logistics activities also demand a sophisticated 
arrangement of well-selected measures, which are complementary to each other and which 
can convey a well-balanced impression for the evaluation of the supply chain performance 
(Delfmann, 2002). 
 
Conclusion 
One of the research questions of this study is what are factors that hamper collaboration in the 
supply chain with respect to inventory management and capacity utilization in the perspective 
of both suppliers and customers. 
Regardless of strategy or position in the supply chain, there are five commonly reported 
barriers to collaboration. 
TABLE 01 
Commonly reported Collaboration Barriers 
 
 Lack of 
consistent 
technology 
Lack 
of 
trust 
Lack of 
information 
sharing 
Lack of 
flexibility 
Lack of 
involvement 
Top 
Management 
Research 
Area 
From focal 
company 
Barthelman (2005) X X X X  Buyers & 
Suppliers 
Fynes (2005)  X X   Buyers 
Balasubramanian (2005) X  X   Buyers & 
Suppliers 
Sandberg (2005) X X X X X Buyers & 
Suppliers 
Ashayeri (2005) X X X X X Buyers & 
Suppliers 
 
Literature shows that Lack of consistent technology and lack of trust are important barriers to 
collaboration. But the most important reported barrier is Lack of information sharing.   
This study will investigate if both customers and suppliers perceive Lack of information 
sharing as the most important barrier compared to the reported other barriers 
Second part of this study is to investigate what type of information sharing is most important 
for both customers and suppliers. 
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3.  HYPOTHESES, OPERATIONALISATION AND RESEARCH MODEL 
 
This study will concentrate on the lack of information sharing. This will be done from both 
the customers and suppliers perspective. As is shown in Table 01 previous studies reported 
that lack of information sharing is one of the main of the main barriers from a focal company 
perspective. It is expected that lack of information sharing will also be one of the main 
barriers from both customers and suppliers perspective. If lack of information sharing is an 
important barrier for collaboration, then we also can say that information sharing is an 
important driver for collaboration. Hence, we hypothesize: 
Hyp 1a: Customers perceive information sharing as the most important driver for 
collaboration in the Supply Chain. 
Hyp 1b: Suppliers perceive information sharing as the  most important driver for 
collaboration in the Supply Chain. 
Hyp 1c: Suppliers and customers do not differ in the perception regarding information 
sharing as the most important driver for collaboration in the Supply Chain. 
The question remains as to how information sharing is most beneficial for the different 
stakeholders within the supply chain. The research model is shown below. In order to address 
the hypotheses the model will be tested in a survey among suppliers as well as buyers. 
 
Collaboration Model 
 
 
 
 
 
 
 
 
 
 
 
 
There are 4 types of information sharing found in the literature (Li, 2001) that are 
beneficial for the different stakeholders: 
1. Order information sharing 
2. Demand information sharing 
3. Inventory information sharing 
4. Shipment information sharing 
Involvement Topmanagement
Collaboration  
Flexibility 
Information Sharing 
 Consistent Technology 
Trust level 
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The impact of information sharing on supply chain performance largely depends on the 
underlying demand process and the supply chain structure. There is no information sharing 
policy that is uniformly superior to the others because each supply chain has its unique 
characteristics. Various information-sharing schemes unanimously improve supply chain 
performance under relatively stable demand. When there are rapid changes in customer 
preferences and/or introduction of new improved products, some of the products already 
made and held in inventory would have a reduced value or simply become obsolete. Then a 
hybrid information sharing policy that utilizes the strengths of both the demand information 
sharing policy and the inventory information sharing policy for managing the supply chain 
with volatile product mix. 
In the literature demand information sharing is identified as one of the most beneficial 
types of information sharing. Advanced demand information, when used effectively, leads to 
performance improvement in supply systems. Intuitively, better information on future 
demands leads to lower inventory levels of the same service level (Karaesmen, 2004). 
Therefore it is expected that both supplier and customer perceive this demand information 
sharing as the most beneficial information for performance improvement in the supply chain 
compared to other information factors. 
Hyp 2a: Customers perceive demand information sharing as the most beneficial 
information for performance improvement in the Supply Chain. 
Hyp 2b: Suppliers perceive demand information sharing as the most beneficial information 
for performance improvement in the Supply Chain. 
Hyp 2c: Suppliers and customers do not differ in the perception regarding demand 
information sharing as the most beneficial information for performance 
improvement in the Supply Chain. 
These hypotheses are tested in a survey among suppliers as well as buyers, using the research 
model below:  
 
Information Sharing Model 
 
 
 
 
 
 
 Shipment Information Sharing
Performance Improvement 
Inventory Information Sharing
 Demand Information Sharing
Order Information Sharing 
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In order to operationalise the different variables from our hypothesis we will first discuss the 
dependent variable “performance improvement in the supply chain”. We defined the available 
Performance variables that could generate competitive advantage for involved stakeholders 
within the Supply Chain. Different performance variables are found in the literature 
(Gunasekaran (2001), Vereecke (2005), Beamon 1998, 1999), see Table 02. Performance 
variables could be either strategic, tactical or operational. And within these categories the 
performance variables could be financial or non-financial. 
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TABLE 02 
Overview of Performance Metrics 
 
Level Performance metrics Financial Non-
financial
Gunasekaran 
2001 
Vereecke 
2005 
Beamon
1999 
Beamon
1998 
Strategic Total supply chain cycle time  ^ X    
 Total cash flow time ^ ^ X    
 Customer response time ^ ^ X  X  
 Level of customer perceived value of product  ^ X  X X 
 Net profit vs. productivity ratio ^  X  X X 
 Rate of return on investment ^  X  X X 
 Range of product and services  ^ X X   
 Variations against budget ^  X    
 Order lead time  ^ X X   
 Flexibility of service systems to meet particular 
customer needs 
 ^ X X X X 
 Buyer-supplier partnership level ^ ^ X    
 Supplier lead time against industry norm  ^ X   X 
 Level of supplier's defect free deliverires  ^ X  X X 
 Delivery lead time  ^ X X X X 
 Delivery performance ^ ^ X X X X 
Tactical Accuracy of forecasting techniques  ^ X   X 
 Product development cycle time  ^ X X X  
 Order entry methods  ^ X    
 Effectiveness of delivery invoice methods  ^ X    
 Purchase order cycle time  ^ X    
 Procurement Costs ^   X   
 Planned process cycle time  ^ X    
 Effectiveness of master production schedule  ^ X    
 Supplier assistance in solving technical 
problems 
 ^ X    
 Supplier ability to respond to quality problems  ^ X   X 
 Supplier cost saving initiatives ^  X    
 Supplier's booking in procedures  ^ X    
 Delivery reliability ^ ^ X X X X 
 Responsiveness to urgent deliveries  ^ X    
 Effectiveness of distribution planning schedule  ^ X    
Operational Manufacturing Cost ^  X  X  
 Manufacturing Lead Time  ^  X X  
 Information carrying cost ^ ^ X    
 Information integration  ^  X X X 
 Capacity utilisation  ^ X X X  
 Total inventory as: 
Incoming stock level 
Work-in-progress 
Scrap level 
Finished goods in transit 
^  X X X X 
 Supplier rejection rate ^ ^ X    
 Quality of delivery documentation  ^ X    
 Efficiency of purchase order cycle time  ^ X    
 Frequency of delivery  ^ X  X  
 Driver reliability for performance  ^ X X   
 Quality of delivered goods  ^ X X X  
 Achievement of defect free deliveries  ^ X X X  
 Environmental Performance  ^  X   
 Overhead Costs ^   X X  
 Distribution Costs ^    X  
        
 
Table 02 shows an extensive list of performance variables.  
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4.  SURVEY INSTRUMENT 
 
In order to test the stated hypotheses this study uses a questionnaire that was developed from 
various sources. In the measurement of Collaboration Barriers we distinguished 5 different 
main variables. Trust Level, Consistent Technology, Information Sharing, Flexibility and 
Involvement of Top management.  The measures on Customers Trust Level are based on 
Larzelere & Huston (1980). The measures on Customers Flexibility and Information Sharing 
are based on Heide & John (1992). The measures on Customers Consistent Technology and 
Involvement of Top management are based upon earlier described Literature and developed 
by us. 
The questions were changed towards the Suppliers perspective in order to measure the 
variables on the Suppliers Collaboration as well. 
For the Questionnaire a 7-point Likert Scale (Strongly Disagree – Strongly Agree) is used. 
The 7-point scale was chosen, as it was more suitable for multi-variate analysis than smaller 
ranges (e.g. 5-point scales). 
This study uses data of companies throughout the Chemical Industry. The respondents are 
operational in their respective Supply Chains. They Questionnaire is sent to 225 potential 
respondents of the Customer/Supplier database of the Chemical Company that I work for. The 
respondents are located worldwide with a majority throughout Europe. The request for filling 
the Questionnaire have been send by E-mail on a personal basis as student of the Open 
University of Holland, without any link to my employer. This, in order to keep the response 
as clean as possible from any relational issues. The E-mail contained a link in order to open 
directly the Electronic Survey. The Survey has been conducted via ThesisTools.com. This a 
free online questionnaire tool. The response is automatically saved in a Database that can be 
exported into Excel. 
The 1st response-request gave a response of only 7 filled questionnaires. With help of 
some colleagues on the 2nd response-request. I ended up with 46 respondents. The 
demographics are shown in table 3.  
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TABLE 03 
Demographics 
 
    
Gender 
 
 
Age Group 
 
 
Company Size [In Employees] 
 
 
Type of Products produced 
 
 
 
[Male] 
74% 
 
[20-35] 
24% 
 
[<50] 
13% 
 
Base 
Chemicals 
20% 
[Female] 
26% 
 
[36-50] 
61% 
 
[51-250] 
48% 
 
Fine 
Chemicals 
54% 
 
 
 
[>50] 
15% 
 
[>250] 
39% 
 
Consumer 
Products 
26% 
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5.  RESULTS AND FINDINGS 
 
The survey contains 56 questions divided over 22 variable-sets. 9 dependent and 2 
independent variable-sets for the customer’s perspective and a similar set for supplier’s 
perspective. See attachment 1 for the corresponding research models. 
At first the internal consistency is analyzed via Cronbach’s Alpha. See attachment 2. For the 
Trust Level variable 2 questions (TS5 & TT5) are recoded, because of the negative view, 
compared to the other positive views. 
After the Cronbach’s Alphas analysis 16 variables as specified in TABLE 04 are taken into 
account for the actual analysis of the hypothesis. 
    
TABLE 04 
Means, Standard Deviations 
 
 Mean SD 
Customers Perspective 
Trust Level 
Level op Openness in Communication/Flexibility 
Level op Openness in Communication/Information Sharing 
Collaboration 
Order Information Sharing 
Demand Information Sharing 
Shipment Information Sharing 
Performance Improvement 
 
Suppliers Perspective 
Trust Level 
Level op Openness in Communication /Flexibility 
Level op Openness in Communication /Information Sharing 
Collaboration 
Order Information Sharing 
Demand Information Sharing 
Shipment Information Sharing 
Performance Improvement 
 
 
4,46 
4,68 
4,28 
4,19 
4,50 
3,42 
5,26 
4,70 
 
 
4,55 
4,76 
5,23 
4,43 
4,66 
3,34 
4,86 
4,70 
 
0,70 
0,90 
0,92 
1,19 
1,05 
1,21 
0,73 
1,21 
 
 
0,72 
0,99 
0,77 
1,28 
0,97 
1,07 
1,14 
0,98 
 
The results for both Customers and Suppliers vary from neutral to agree somewhat. Only the 
variables on the Demand Information Sharing have on both Customers and suppliers side a 
disagreeing tendency.  
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In order to investigate hypothesis 1a, 1b, 2a and 2b a regression analysis is performed. 
The hypothesis regarding collaboration: 
Hyp. 1a) Customers perceive information sharing as one of the main drivers for  
collaboration in the Supply Chain. 
Hyp. 1b) Suppliers perceive information sharing as one of the main drivers for  
collaboration in the Supply Chain. 
 
TABLE 05 
Regression Analysis with Collaboration  
 
 
 
Independent variables 
Model 1 
Collaboration 
         β          p 
 
Hypothesis 
supported/rejected 
Customers Perspective 
Trust Level 
Level op Openness in Communication 
/Flexibility 
Level op Openness in Communication 
/Information Sharing 
 
Suppliers Perspective 
Trust Level 
Level op Openness in Communication 
/Flexibility 
Level op Openness in Communication 
/Information Sharing 
 
 
     0,325 (0,028) * 
     0,267 (0,073) 
 
     0,440 (0,002) ** 
 
 
 
     0,443 (0,002) ** 
     0,021 (0,894) 
 
     0,610 (0,000) *** 
 
 
 
 
 
 
1a Supported 
 
 
 
 
 
 
1b Supported 
Note: p-values are reported between brackets 
Level of significance:  p < .10; * p < .05; ** p < .01; *** p < .001.  
 
Based upon the results of the Regression Analysis both Hypothesis 1a and 1b are supported. 
Customers and Suppliers perceive information sharing as one of the main drivers for 
collaboration in the Supply Chain. Thus also as on of the main barriers on collaboration in the 
Supply Chain. 
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The hypothesis regarding performance improvement: 
Hyp. 2a) Customers perceive demand information sharing as most beneficial for  
    performance improvement in the Supply Chain. 
Hyp. 2b) Suppliers perceive demand information sharing as most beneficial for  
    performance improvement in the Supply Chain. 
 
TABLE 06 
Regression Analysis with Performance Improvement 
 
 
 
Independent variables 
Model 2 
Performance 
Improvement 
 β         p 
 
 
Hypothesis 
supported/rejected 
Customers Perspective 
Order Information Sharing 
Demand Information Sharing 
Shipment Information Sharing 
 
Suppliers Perspective 
Order Information Sharing 
Demand Information Sharing 
Shipment Information Sharing 
 
 
 
      0,487 (0,001) ** 
      0,253 (0,101) 
      0,661 (0,000) *** 
 
 
      0,522 (0,000) *** 
      0,273 (0,066) 
      0,321 (0,038) ** 
 
 
 
2a rejected 
Most Significant 
 
 
Most significant 
2b rejected 
 
Note: p-values are reported between brackets 
Level of significance:  p < .10; * p < .05; ** p < .01; *** p < .001.  
 
Based upon the results of the Regression Analysis both Hypothesis 2a and 2b are rejected. 
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In order to investigate hypothesis 1c and 2c a two-sided Mann-Whitney U-test is performed. 
As all respondents are questioned on both supplier and customer perspective the dataset is 
recoded with dummy-values in order to create a customer and a supplier group. 
The hypothesis regarding collaboration: 
Hyp. 1c) Suppliers and customers do not differ in the perception regarding information  
   sharing as being one of the main of the main drivers for collaboration in the  
   Supply Chain. 
 
TABLE 07 
Mann-Whitney U-test with integrated dummy-set on information sharing 
 
 Results  
 
Level op Openness in Communication/ 
Information Sharing 
 
 
 
 
Mann-Whitney U-Test 
Customers [N=23] 
Suppliers [N=23] 
 
Mann-Whitney U 
Wilcoxon W 
Z 
Asymp. Sig. (2-tailed) 
 
 
Mean 
SD 
Cronbach’s 
Alpha 
 
 
[Mean Rank] 
31,65 
15,35 
 
77,000 
353,000 
-4,141 
0,000 
 
4,70 
0,91 
0,688 
 
 
 
[Sum of Ranks] 
728,00 
353,00 
 
The differences in Ranks (Mean and Sum) show that there is a difference in perception on the 
importance of information sharing as on of the main drivers and thus also one of the main 
barriers in collaboration in the Supply Chain.   
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The hypothesis regarding Demand Information Sharing: 
Hyp. 2c) Suppliers and customers do not differ in the perception regarding demand  
    information sharing as most beneficial for performance improvement in the    
Supply Chain. 
 
TABLE 08 
Mann-Whitney U-test with integrated dummy-set on demand information sharing 
 
 Results  
 
Level op Openness in Communication/ 
Information Sharing 
 
 
 
 
Mann-Whitney U-Test 
Customers [N=20] 
Suppliers [N=22] 
 
Mann-Whitney U 
Wilcoxon W 
Z 
Asymp. Sig. (2-tailed) 
 
 
Mean 
SD 
Cronbach’s 
Alpha 
 
 
[Mean Rank] 
29,38 
14,34 
 
62,500 
315,500 
-4,027 
0,000 
 
3,32 
1,08 
0,643 
 
 
 
[Sum of Ranks] 
587,50 
315,50 
 
 
The differences in Ranks (Mean and Sum) show that there is a difference in perception on the 
importance of demand information sharing for performance improvement in the Supply 
Chain.   
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6.  DISCUSSION AND AVENUES FOR FURTHER RESEARCH 
 
The findings presented in this study support findings from earlier research that information 
sharing is one of the main drivers and thus also one of the main barriers on collaboration 
within the Supply Chain (e.g. Barrat, 2004, Lambert, & Cooper, 2000; Stank, Crum & 
Arango, 1999). Information sharing is for both customers and suppliers the most significant 
variable. The perception for customers on the importance of this variable is more significant 
than from the suppliers perspective. 
In the literature demand information sharing is identified as one of the most beneficial 
types of information sharing (Karaesmen, 2004). Advanced demand information sharing, 
when used effectively, leads to performance improvement in supply systems. The findings of 
this study show that from a customer’s perspective shipment information is the most 
significant variable in relation to performance improvement in the supply chain. The shipment 
information of the supplier can optimize inventory levels, working capital targets of the 
customer. 
The study also shows that from a supplier’s perspective the demand information sharing is 
not perceived as the most significant variable for performance improvement as well. From a 
suppliers perspective order information is perceived as the most significant variable for 
performance improvement in the supply chain. Maybe given by the fact the order information 
means most of the times sales. 
Although for both customers and suppliers demand information sharing is not the most 
significant variable for performance improvement, customers perceive demand information a 
bit less unimportant than suppliers. 
 
Given the above, a key implication of this study for managers is the need to promote 
information sharing between the different company-actors of the supply chain. This will be 
beneficial on collaboration within the supply chain between companies. By letting the 
Purchasing Department focus on retrieving the necessary order information from the suppliers 
(suppliers perspective), company performance could be improved. The Sales Department 
should focus on giving the correct and necessary order information to the customers 
(customers perspective). This will be beneficial for the company performance.  
 
More research is needed to address some limitations of this study. First, this study is 
conducted on a limited sample size among suppliers and customers in a supply chain in the 
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area of chemicals. In order to verify the results it could be an option to repeat this study on a 
larger sample size within the area of chemicals. 
This study can also be the basis to compare different branches on the customers and 
suppliers perception of collaboration drivers/barriers in their respective supply chains. This in 
order to come to more general conclusions.  
Another important exension of the current work would be to study the customer’s 
perception on the relation between shipment information and performance improvement into 
more detail and try to create a model in order to quantify the performance improvement.  
The outcome of the supplier’s perception on the relation between order information and 
performance improvement can also be taken to the next level.          
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7.  CONCLUSIONS  
 
Information sharing throughout the supply chain has been reported as main driver in the 
Supply Chain Collaboration. Lack of information sharing is thus one of the main barriers in 
Supply Chain Collaboration. This study was undertaken within the area of chemicals to assess 
if both customers and suppliers perceive lack of information sharing as the most important 
barrier compared to the reported other barriers. Second part of this study investigated what 
type of information sharing is most important for both customers and suppliers. Based upon a 
literature review hypotheses are developed and tested by a survey conducted among involved 
stakeholders within the supply chain. 
Both customers and suppliers perceive information sharing as the main driver and thus 
barier for collaboration within the Supply chain in the area of chemicals. This conclusion can 
also be drawn upon the literature and is confirmed by the performed survey. The perception 
for customers on the importance of information sharing is more significant than from the 
suppliers perspective. The other drivers/barriers taken into account to come to this conclusion 
are Trust Level, Consistent Technology, Flexibility and Involvement of Top Management. 
Despite the fact that in the literature Demand Information Sharing is identified as one of 
the most beneficial types of information in relation to performance improvement within the 
supply chain, this conducted survey in the area of chemicals show different. Customers 
perceive shipment information sharing as most significant variable in relation to performance 
improvement in the Supply Chain. From a suppliers perspective order information is 
perceived as the most significant variable for performance improvement in the supply chain. 
For both parties less significant types of information sharing are Demand Information Sharing 
and Inventory Information Sharing. Customers perceive Demand Information sharing less 
unimportant than suppliers. 
Clearly, information sharing throughout the supply chain is perceived as beneficial on 
collaboration and thus can easily result in a barrier if the information sharing isn’t executed 
well. Especially Today with all available information technologies the possibilities to share 
information are unlimited. Depending on the position in the Supply Chain different types of 
information sharing are perceived of importance to improve supply chain performance. These 
results can be used by managers to enhance focussed performance improvement in the field of 
information sharing within the Supply Chain. By letting the Purchasing Department focus on 
retrieving the necessary order information from the suppliers and the Sales Department focus 
on giving the correct and necessary shipment information to the customers.    
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The small sample size and the fact that the actors within the area of chemicals are 
reluctant to share to detailed information are limitations of this study. It could be an option to 
verify the results on a larger sample size within the area of chemicals. Again by using generic 
perfomance variables to overcome the limitations.  
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ATTACHMENT 1: RESEARCH MODELS 
 
a) Collaboration Model: 
 
 
 
 
 
 
 
 
 
 
 
 
 
A typical test item in a Likert scale is a statement. The respondent is asked to indicate his or 
her degree of agreement with the statement or any kind of subjective or objective evaluation 
of the statement. Traditionally a five-point scale is used, however many psychometricians 
advocate using a seven or nine point scale. For our study we will use a seven-point Likert 
scale 
Likert Scale 
1. Strongly disagree  
2. Disagree  
3. Disagree somewhat 
4. Neither agree nor disagree  
5. Agree somewhat 
6. Agree  
7. Strongly agree  
 Trust level (Customers) 1 2 3 4 5 6 7 
TS1 Based on your past and present experience, do you have 
a level of trust in the working relationship with your 
main customers  
       
TS2 We feel that our main customers can be counted on to 
help us 
       
TS3 We feel that we can trust our main customers 
completely 
       
TS4 Our main customers have a high level of integrity  
 
       
TS5 There are times when our main customers cannot be 
trusted 
       
TS6 Our main customers are perfectly truthful and honest 
with us 
       
TS7 Our main customers treat us fairly and justly 
 
       
Involvement Topmanagement
Collaboration  
Flexibility 
Information Sharing 
Consistent Technology 
Trust level 
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 Trust level (Suppliers) 1 2 3 4 5 6 7 
TT1 Based on your past and present experience, do you have 
a level of trust in the working relationship with your 
main supplier  
       
TT2 We feel that our main suppliers can be counted on to 
help us 
       
TT3 We feel that we can trust our main suppliers completely 
 
       
TT4 Our main suppliers have a high level of integrity 
 
       
TT5 There are times when our main suppliers cannot be 
trusted 
       
TT6 Our main suppliers are perfectly truthful and honest with 
us 
       
TT7 Our main suppliers treat us fairly and justly. 
 
       
 
 
 Level of openness in communication - Flexibility 
(Customers) 
1 2 3 4 5 6 7 
FA1 A characteristic of the relationship with our main 
customers is flexibility in response to requests for 
changes 
       
FA2 When some unexpected situation arises, we would rather 
work out a new deal with our customer than to hold each 
other to the original terms 
       
FA3 It is expected that both parties will be open to modifying 
their agreements of unexpected events occur 
       
 
 Level of openness in communication - Flexibility 
(Suppliers) 
1 2 3 4 5 6 7 
FB1 A characteristic of the relationship with our main 
suppliers is flexibility in response to requests for 
changes 
       
FB2 When some unexpected situation arises, we would rather 
work out a new deal with our supplier than to hold each 
other to the original terms 
       
FB3 It is expected that both parties will be open to modifying 
their agreements of unexpected events occur 
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 Level of openness in communication - Information 
Sharing (Customers). 
1 2 3 4 5 6 7 
INF1 In the relationship with our main customers, it is 
expected that any information that might help the other 
party will be provided to them 
       
INF2 Exchange of information in the relationship with our 
main customers take place frequently and informally, 
and not only according to a pre-specified agreement 
       
INF3 It is expected that our main customers will provide 
proprietary information if it can help the other party 
       
INF4 It is expected that our main customers keep us informed 
about events or changes that may affect the other party 
       
 
 Level of openness in communication - Information 
Sharing (Suppliers) 
1 2 3 4 5 6 7 
ING1 In the relationship with our main suppliers, it is 
expected that any information that might help the other 
party will be provided to them. 
       
ING2 Exchange of information in the relationship with our 
main suppliers take place frequently and informally, 
and not only according to a pre-specified agreement. 
       
ING3 It is expected that our main suppliers will provide 
proprietary information if it can help the other party. 
       
ING4 It is expected that our main suppliers keep us informed 
about events or changes that may affect the other party. 
       
 
 
 Level of consistent Technology (Customers) 1 2 3 4 5 6 7 
CT1 We co-operate extensively with our main customers 
with respect to streamlining communication 
technologies 
       
 
 Level of consistent Technology (Suppliers) 1 2 3 4 5 6 7 
CU1 We co-operate extensively with our main suppliers with 
respect to streamlining communication technologies 
       
 
 
 Involvement Top management (Customers) 1 2 3 4 5 6 7 
IT1 Top management is promoting supply chain 
relationships towards our customers 
       
 
 Involvement Top management (Suppliers) 1 2 3 4 5 6 7 
IU1 Top management is promoting supply chain 
relationships towards our suppliers 
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 Collaboration (Customers) 1 2 3 4 5 6 7 
CO1 We co-operate extensively with our customers with 
respect to forecasting and production planning 
       
CO2 We co-operate extensively with our customers with 
respect to inventory holdings 
       
 
 Collaboration (Suppliers) 1 2 3 4 5 6 7 
CP1 We co-operate extensively with our suppliers with 
respect to forecasting and production planning 
       
CP2 We co-operate extensively with our suppliers with 
respect to inventory holdings 
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b) Information Sharing Model: 
 
 
 
 
 
 
 
 
 Order Information Sharing (Customers) 1 2 3 4 5 6 7 
OIS1 We always respect the lead time between customers 
order placement and the actual delivery 
       
OIS2 Our deliveries are always compliant with the confirmed 
customers order 
       
 
 Order Information Sharing (Suppliers) 1 2 3 4 5 6 7 
OIT1 Our suppliers always respect the the lead time between 
order placement and the actual delivery 
       
OIT2 Our received goods are always compliant with the 
confirmed suppliers order 
       
 
 
 Demand Information Sharing (Customers) 1 2 3 4 5 6 7 
DIS1 The demand information is shared with our customers 
through an integrated system 
       
DIS2 By co-operating with our customers our inventory level 
is optimised 
       
 
 Demand Information Sharing (Suppliers) 1 2 3 4 5 6 7 
DIT1 The demand information is shared with our suppliers 
through an integrated system 
       
DIT2 By co-operating with our suppliers our inventory level 
is optimised 
       
 
 
 Inventory Information Sharing (Customers) 1 2 3 4 5 6 7 
IIS1 We keep consignment stocks for our customers 
 
       
 
 Inventory Information Sharing (Suppliers) 1 2 3 4 5 6 7 
IIT1 Our suppliers keep consignment stocks for us 
 
       
 
Shipment Information Sharing
Performance Improvement 
Inventory Information Sharing
Demand Information Sharing
Order Information Sharing
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 Shipment Information Sharing (Customers) 1 2 3 4 5 6 7 
SIS1 We co-operate extensively with our customers with 
respect to Just-in-Time deliveries 
       
SIS2 We send shipping details to our customers as soon as 
they are available 
       
 
 Shipment Information Sharing (Suppliers) 1 2 3 4 5 6 7 
SIT1 We co-operate extensively with our suppliers with 
respect to Just-in-Time deliveries 
       
SIT2 We receive shipping details from our suppliers well in 
advance of the actual delivery 
       
 
 
 Performance Improvement (Customers) 1 2 3 4 5 6 7 
PI1 The total cost has been reduced 
 
       
PI2 Our output has been increased  
 
       
PI3 Our flexibility has been increased 
 
       
 
 Performance Improvement (Suppliers) 1 2 3 4 5 6 7 
PJ1 The total cost has been reduced 
 
       
PJ2 Our output has been increased 
 
       
PJ3 Our flexibility has been increased 
 
       
 
Demographic Items: 
DM1 Are you a male or female Male Female 
DM2 What is your age? 20-35 35-50 >50 
DM3 What types of products does your company mainly 
produce? 
Base 
chemicals 
Fine 
chemicals 
Consumer 
Products 
 How many employees are working with in your 
company? 
<50 51-250 >250 
 Name:  
 Company:  
DM4 Function:  
DM5 Country:  
 E mail adress:  
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ATTACHMENT 2: ITEM SCALES 
 
 
Measure (on a seven point Likert-scale) 
Cronbach’s
alpha 
Mean Standard 
Deviation 
 
Customers Trust Level 
* Based on your past and present experience, do you have 
a level of trust in the working relationship with your main 
customers a 
* We feel that our main customers can be counted on to 
help us a 
* We feel that we can trust our main customers 
completelya 
* Our main customers have a high level of integrity a 
* There are times when our main customers cannot be 
trusted a 
* Our main customers are perfectly truthful and honest 
with us a 
* Our main customers treat us fairly and justly a 
 
 
0,659 
 
4,46 
 
 
0,70 
Customers Level of openness in communication – 
Flexibility 
* A characteristic of the relationship with our main 
customers is flexibility in response to requests for   
changes b 
* When some unexpected situation arises, we would rather 
work out a new deal with our customer than to hold each 
other to the original terms b 
 
 
0,647 
 
4,68 
 
0,90 
Customers Level of openness in communication - 
Information Sharing 
* In the relationship with our main customers, it is 
expected that any information that might help the other 
party will be provided to them b 
* Exchange of information in the relationship with our 
main customers take place frequently and informally, and 
not only according to a pre-specified agreement b 
* It is expected that our main customers will provide 
proprietary information if it can help the other party b 
* It is expected that our main customers keep us informed 
about events or changes that may affect the other party b 
 
 
0,624 
 
4,28 
 
 
0,92 
Customers Collaboration 
* We co-operate extensively with our customers with 
respect to forecasting and production planning 
* We co-operate extensively with our customers with 
respect to inventory holdings 
 
0,636 4,19 
 
1,19 
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Suppliers Trust Level 
* Based on your past and present experience, do you have 
a level of trust in the working relationship with your main 
supplier 
* We feel that our main suppliers can be counted on to 
help us 
* We feel that we can trust our main suppliers completely 
* Our main suppliers have a high level of integrity 
* There are times when our main suppliers cannot be 
trusted 
* Our main suppliers are perfectly truthful and honest with 
us 
* Our main suppliers treat us fairly and justly 
 
 
0,685 
 
4,55 
 
0,72 
Suppliers Level of openness in communication – 
Flexibility 
* A characteristic of the relationship with our main 
suppliers is flexibility in response to requests for changes 
* When some unexpected situation arises, we would rather 
work out a new deal with our supplier than to hold each 
other to the original terms 
 
 
0,655 
 
4,76 
 
0,99 
Suppliers Level of openness in communication - 
Information Sharing 
* In the relationship with our main suppliers, it is expected 
that any information that might help the other party will be 
provided to them 
* Exchange of information in the relationship with our 
main suppliers take place frequently and informally, and 
not only according to a pre-specified agreement 
* It is expected that our main suppliers will provide 
proprietary information if it can help the other party 
* It is expected that our main suppliers keep us informed 
about events or changes that may affect the other party 
 
 
0,690 
 
5,23 
 
0,92 
Suppliers Collaboration 
* We co-operate extensively with our suppliers with 
respect to forecasting and production planning 
* We co-operate extensively with our suppliers with 
respect to inventory holdings 
 
0,673 4,43 1,28 
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Customers Order Information Sharing 
* We always respect the lead time between customers 
order placement and the actual delivery 
* Our deliveries are always compliant with the confirmed 
customers order 
 
 
0,587 
 
4,50 
 
1,05 
Customers Demand Information Sharing 
* The demand information is shared with our customers 
through an integrated system 
* By co-operating with our customers our inventory level 
is optimised 
 
0,611 3,42 1,21 
Customers Shipment Information Sharing 
* We co-operate extensively with our customers with 
respect to Just-in-Time deliveries 
* We send shipping details to our customers as soon as 
they are available 
  
0,611 5,26 0,73 
Customers Performance Improvement 
* Our output has been increased c 
* Our flexibility has been increased c 
 
 
0,747 4,70 1,21 
Suppliers Order Information Sharing 
* Our suppliers always respect the lead time between order 
placement and the actual delivery 
* Our received goods are always compliant with the 
confirmed suppliers order 
 
0,591 4,66 0,99 
Suppliers Demand Information Sharing 
* The demand information is shared with our suppliers 
through an integrated system 
* By co-operating with our suppliers our inventory level is 
optimised 
 
0,643 3,34 1,07 
Suppliers Shipment Information Sharing 
* We co-operate extensively with our suppliers with 
respect to Just-in-Time deliveries 
* We receive shipping details from our suppliers well in 
advance of the actual delivery 
 
0,642 4,86 1,14 
Suppliers Performance Improvement 
* Our output has been increased c 
* Our flexibility has been increased c 
 
0,669 4,70 0,98 
a Larzelere & Huston (1980) 
b Heide & John (1992) 
c Beamon (1999) 
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ATTACHMENT 3: SURVEY REQUESTS: 
 
1ST request for filling the Survey: 
 
Dear respondent, 
 
I am a student at the Open University of Holland and I am researching the influence of information 
sharing between the different actors within the Supply Chain.  
For this, I have developed a generic survey of 60 multiple-choice questions and I am contacting a 
random sample of people who are active in Supply Chains within the Chemical Industry. 
 
I would like to ask 5-10 minutes of your time for filling this Survey (please click on the attached link). 
No exact results of your company are being asked and your answers will remain confidential. 
Attached link: http://www.thesistools.com/?qid=41783&ln=eng 
 
A summary on the outcome of this research will be communicated to you and could give you new 
insights on information sharing throughout your Supply Chain. 
 
If you want to receive more information before filling this survey you can reply to this E-mail. 
 
Thank you for helping in my research. 
 
 
Sincerely, 
 
F. Windt 
Open University of Holland 
 
 
 
2nd request for filling the Survey: 
Dear respondent, 
5 weeks ago I have sent a request for filling my Supply Chain Survey. As I still need to increase my 
response-level I would like to ask you again 5-10 minutes of your time for filling this Survey (please 
click on the attached link). No exact results of your company are being asked and your answers will 
remain confidential. 
Attached link: http://www.thesistools.com/?qid=41783&ln=eng 
 
I am a student at the Open University of Holland and I am researching the influence of information 
sharing between the different actors within the Supply Chain. 
For this, I have developed a generic survey of 60 multiple-choice questions and I am contacting a 
random sample of people who are active in Supply Chains within the Chemical Industry. 
 
A summary on the outcome of this research will be communicated to you and could give you new 
insights on information sharing throughout your Supply Chain. 
 
If you want to receive more information before filling this survey you can reply to this E-mail. 
 
Thank you for helping in my research. 
 
 
Sincerely, 
 
F. Windt 
Open University of Holland
ATTACHMENT 4: OVERVIEW ON SURVEY RESULTS 
 
 Resp. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 
 TS1 6 5 6 5 6 4 5 5 4 5 5 6 6 3 3 4 4 5 5 5 4 4 4 3 4 5 2 6 6 5 2 4 6 6 4 5 5 5 4 6 6 5 6 5 4 6 
 TS2 6 4 6 5 6 4 6 6 5 5 5 5 4 4 6 5 5 6 6 4 4 4 5 6 6 5 3 5 4 5 6 3 3 3 4 4 5 6 4 5 3 4 5 4 3 6 
 TS3 5 4 5 6 6 4 6 3 5 6 4 4 5 6 5 5 6 4 3 3 3 3 4 5 6 6 1 6 5 4 3 3 5 5 5 5 4 3 4 5 4 4 5 6 5 6 
 TS4 6 5 5 7 6 4 7 5 6 5 7 7 4 5 5 5 6 6 5 4 5 4 5 4 5 4 2 5 4 4 4 6 6 3 3 4 4 5 3 5 4 5 6 4 5 3 
R.C. TS5 6 3 2 6 4 4 6 3 5 7 5 6 6 5 4 4 5 5 6 6 6 5 5 4 4 2 1 2 2 3 2 4 5 6 6 5 6 4 5 1 6 5 4 4 6 5 
 TS6 6 4 5 6 5 4 4 2 3 3 2 3 2 5 5 4 4 3 2 4 3 2 4 5 4 5 1 5 3 3 2 2 3 4 2 2 3 4 4 1 6 5 4 5 6 5 
 TS7 5 5 5 6 5 4 5 6 2 2 3 4 3 4 5 4 5 6 5 3 3 2 4 4 4 5 1 4 5 3 3 4 3 5 3 5 5 5 4 4 5 4 5 6 4 5 
 TT1 5 5 6 6 6 6 5 6 6 5 5 4 7 6 4 5 3 5 5 5 5 5 6 6 6 5 3 6 5 6 5 5 4 4 6 5 5 4 5 5 5 4 3 6 6 5 
 TT2 5 6 6 5 6 6 6 6 6 4 4 5 5 6 5 5 5 6 6 4 4 5 5 5 6 5 3 6 6 6 5 5 6 5 4 5 4 6 4 6 5 6 5 6 4 5 
 TT3 4 4 5 6 6 6 5 5 3 3 3 2 5 4 4 5 5 5 4 6 5 6 5 5 6 6 2 6 6 5 5 6 5 6 5 5 4 5 5 5 6 5 4 4 4 5 
 TT4 5 4 5 7 5 6 5 5 2 3 3 5 5 4 4 5 2 3 2 5 4 5 4 4 4 6 2 6 5 5 5 6 6 5 4 5 6 4 4 5 5 6 5 4 5 5 
R.C. TT5 6 3 4 7 3 5 4 2 1 1 3 3 5 6 3 5 3 2 3 3 3 2 3 2 3 3 1 1 3 3 6 6 5 6 5 5 4 6 6 1 5 4 5 6 5 6 
 TT6 5 5 4 6 5 4 5 2 2 4 4 4 5 5 6 4 3 3 5 4 3 2 2 5 2 4 1 3 4 3 2 2 4 2 4 3 3 2 3 1 2 3 4 5 5 6 
 TT7 5 5 6 6 5 6 5 6 2 5 5 4 4 5 6 4 2 2 4 3 3 4 4 5 6 5 1 6 5 4 4 5 5 5 6 6 5 3 5 4 6 5 4 5 6 4 
 FA1 4 5 6 6 7 4 5 3 4 5 5     3 3 5 3 4 5 4 5 6 4 5     5 5 6 4 4 3 3 3 5 5 4 4 5 4 4 5 4 6 3 3 
 FA2 5 4 6 6 7 4 5 5 6 6 7     5 6 6 5 3 4 4 4 5 4 5     6 6 6 3 3 4 5 5 6 6 4 4 5 4 4 5 4 6 4 5 
 FA3 6 6 6 6 7 4 5 6 3 4 4 5 5 6 5 2 6 5 4 5 4 5 5 5 2 6 1 5 5 4 3 4 6 6 5 4 4 5 5 4 6 5 5 5 6 4 
 FB1 6 5 6 6 6 6 5 4 2 4 5 6 4 5 6 4 4 5 5 4 4 5 5 4 3 3 1 5 5 5 6 5 6 4 4 5 5 5 5 6 4 5 6 4 5 6 
 FB2 2 5 6 6 6 6 5 5 3 3 3 2 3 2 4 5 5 4 3 6 6 6 5 5 5 5 1 5 6 6 5 6 5 5 6 6 6 6 5 6 6 5 6 4 3 5 
 FB3 6 6 6 7 6 5 5 5 2 4 4 5 6 7 4 4 4 5 5 4 5 5 6 6 5 6 1 4 5 5 6 5 6 5 6 6 6 6 6 5 5 6 5 5 5 5 
 INF1 3 7 4 7 7 4 6 6 3 3 4 2 2 4 3 3 5 5 3 4 3 3 4 3 4 3 2 5 6 6 4 4 3 3 5 4 5 5 6 4 6 3 3 6 3 4 
 INF2 6 7 4 7 7 4 5 6 4 4 5 6 6 4 3 2 3 5 2 3 4 3 4 3 3 3 1 4 4 4 5 5 4 3 6 6 4 5 6 6 7 7 6 3 3 4 
 INF3 2 3 4 7 7 4 4 3 2 3 3 3 4 3 4 2 3 5 5 2 2 3 3 3 4 4 2 4 5 5 3 4 3 3 2 2 3 2 3 1 2 3 4 4 5 3 
 INF4 5 6 4 7 7 4 6 6 3 4 5 6 5 5 6 3 7 4 5 5 6 6 7 6 7 5 2 5 4 4 4 5 5 4 4 5 4 5 6 5 5 6 7 4 5 5 
 ING1 5 7 4 7 7 5 6 6 2 4 4 5 5 6 6 5 4 5 6 5 7 5 5 7 6 5 3 7 6 7 7 6 5 6 7 4 4 5 5 4 5 6 5 4 4 4 
 ING2 5 7 5 7 7 5 5 6 4 5 6 6 5 5 5 4 3 3 4 5 6 6 5 6 7 5 4 5 6 6 5 7 5 5 6 5 5 4 5 4 5 4 5 7 7 6 
 ING3 6 4 5 7 7 6 5 3 4 5 5 5 5 6 6 5 4 3 5 4 3 5 4 5 5 5 3 4 6 6 5 4 6 5 4 4 5 5 5 4 4 5 5 6 6 4 
 ING4 6 6 5 7 7 6 6 6 5 5 6 5 6 5 4 5 3 6 6 6 6 7 5 6 7 5 3 6 7 5 5 6 6 7 4 4 5 6 5 4 6 5 6 7 5 5 
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 Resp. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 
dum INFO1  5 7 4 7 7 5 6 6 2 4 4 5 5 6 6 3 5 5 6 4 7 3 4 3 4 3 3 5 6 6 4 4 3 3 5 4 5 5 5 4 5 6 5 4 4 4 
dum INFO2 5 7 4 7 7 5 5 6 4 5 6 6 5 5 5 2 3 3 4 3 6 3 4 3 3 3 4 4 4 4 5 5 4 3 6 6 4 5 5 6 5 4 5 7 7 6 
dum INFO3 6 3 4 7 7 6 5 3 4 5 5 5 5 6 6 2 3 3 5 2 3 3 3 3 4 4 3 4 5 5 3 4 3 3 2 2 3 2 5 1 4 5 5 6 6 4 
dum INFO4 6 6 4 7 7 6 6 6 5 5 6 5 6 5 4 3 7 6 6 5 6 6 7 6 7 5 3 5 4 4 4 5 5 4 4 5 4 5 5 5 6 5 6 7 5 5 
 CT1 5 6 4 7 7 4 5 6 3 4 5 3 4 4 5 2 3 4 5 2 4 3 2 3 2 3 4 4 5 6 5 6 4 3 5 6 4 3 5 4 6 5 4 3 3 5 
 CU1 3 5 4 7 7 6 4 6 6 2 2 3 3 6 6 2 3 3 4   2 3 4 5 6 5 5 4 3 4 5 2 3 4 3 2 4 4 3 4 2 3 4 5 3 2 
 IT1 6 4 6 7 7 4 6 6 5 5 4 6 6 7 6 2 5 4 4 3 4 5 7 6 7 6 3 5 4 4 3 4 2 2 5 6 7 5 4 2 4 2 2 4 3 2 
 IU1 5 4 4 7 7 3 6 6 5 5 4 6 6 7 6 2 5 4 4 3 3 4 3 4 2 6 3 6 5 4 4 5 4 4 3 3 3 3 4 2 3 4 3 5 5 3 
 CO1 6 6 4 7 7 4 3 3 3 2 2 4 2 3 3 3   6 3 4 3 4 3 5 5 6 2 4 3 5 4 3 6 6 3 3 4 4 5 5 6 7 5 5 6 6 
 CO2 6 6 4 7 7 4 3 3 4 4 5 5 3 3 2 2   3 2 4 3 4 5 5 4 4 2 6 5 6 5 4 3 3 2 4 3 3 5 5 5 3 5 4 5 4 
 CP1 6 6 5 7 7 5 3 6 4 5 5 6 2 2 3 2 3 3 4 2 4 5 6 7 6 6 3 5 4 3 4 3 4 3 3 4 2 2 6 5 7 6 5 5 4 4 
 CP2 6 6 5 7 7 5 3 4 4 3 5 4 3 4 3 2 2 2 3 2 6 3 4 5 3 5 4 6 5 6 7 5 4 4   5 5 3 5 5 6 5 5 5 6 6 
 OIS1 7 4 3 7 6 4 5 2 6 6 4 4 5 6 4 2 3 2 4 3 2 4 3 2 5 4 3 3 2 6 3 4 3 2 3 2 4 4 5 2 4 5 4 5 3 3 
 OIS2 7 4 4 7 6 4 5 6 6 6 5 4 4 5 6 4 6 5 5 5 4 6 5 4 6 6 4 5 6 6 7 6 5 6 5 4 4 6 6 2 4 6 4 5 5 6 
 OIT1 6 5 6 6 6 5 4 6 3 3 3 4 5 4 5 5 6 4 3 5 4 3   4 4 3 3 3 5 6 7 6 5 5 4 5 4 4 6 2 6 6   5 5 6 
 OIT2 5 5 6 6 6 5 4 6 3 4 5 5 5 5 6 5 6 4 5 4 4 5   5 4 4 2 4 5 5 6 4 5 6 6 5 4 6 3 2 3 3   4 4 6 
 DIS1 1 4 2 6 6 4 5 1 3 3 2 2 4 3 5 1 6 3 4 2 3 4 2 3 3 4 2 3 1 1 1 3 2 2 3 2 2 3 3 1 2 3 2 3 4 2 
 DIS2 5 5 6 6 6 4 5 4 4 4 6 5 4 3 5 1 7 6 5 4 3 2 3 5 2 3 1 4 2 3 2 5 4 3 3 2 3 2 5 3 6 5 6 5 4 3 
 DIT1   3 2 6 6 5 3 1 4 4 4 3 2 3 5 1 4 3 3 2 3 4 2 3 3 4 2 3 1 1 1 3 2 2 3 2 2 3 5 1 3 3 4 3 2 2 
 DIT2   4 6 6 6 5 3 4 5 4 6 5 4 5 6 1 4 3 4 3 4 3 3 4 3 3 3 3 3 4 4 2 3 4 3 3 4 2 4 2 5 4 3 2 3 5 
dum DEMIN1   3   6 6 4 5 1 3 3   2 4 3 5 1 4 3 4 2 3 4 2 3 3 4 2 3 1 1 1 3 2 2 3 2 2 3 3 1 2 3   3 4 2 
dum DEMIN2   4   6 6 4 5 4 4 4   5 4 3 5 1 4 6 5 3 3 3 3 4 3 3 1 3 3 4 4 2 3 4 3 3 4 2 5 2 6 5   5 4 3 
 IIS1 4 5 1 6 4 4 5 6 2 2 3 4 5 6 5 6 4 3 4 2 2 4 2 2 6 6 4 5 7 5 5 6 3 3 6 2 3 3 3 3 3 2 3 4 5 4 
 IIT1 1 4 1 5 4 5 4 6 2 2 3 4 3 2 5 6 3 3 5 2 2 6 6 2 2 3 3 6 6 2 2 2 3 1 1 1 4 4 2 2 2 2 3 2 3 5 
 SIS1 6 5 5 7 6 4 5 5 6 6 6 5 5 4 6 3 5     5 5 5 6 6 7 6 4 5 4 4 5 6 5 4 6 4 5 5 5   5 5   5 6 7 
 SIS2 7 5 5 7 6 4 4 5 6 6 5 4 6 5 5 5 6     5 6 5 6 5 6 5 5 6 5 4 4 5 5 5 6 5 6 7 4   5 6   5 6 5 
 SIT1 6 6 6 7 6 5 4 2 4 3 5 4 3 5 4 5 6 5 4 4 5 6 5 4 5 6 3 6 7 6 6 7 4 4 2 5 6 5 5 1 5 4 5   4 5 
 SIT2 5 5 5 7 4 5 3 5 4 4 5 4 4 6 3 5 2 3 4 6 5 6 7 5 6 7 3 6 6 5 6 7 6 5 5 5 4 3 5 1 6 5 6 6 6 5 
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 Resp. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 
 PI1 5 4 5 6 5 4 4 6 3 3 4 5 4 5 4 2 6 6 3 4 5 6 5 4 5 6 2 6 7 6 6 7 4 4 2 5 6 5 3 2 4 5 4 3 4 4 
 PI2 6 6 6 6 5 4 5 4 6 5 4 6 5 6 5 2 6 4 5 5 4 5 5 4 6 5 1 6 6 7 6 7 5 4 3 3 4 5 4 2 5 4 3 4 5 4 
 PI3 6 5 6 7 5 4 3 3 3 6 6 2 4 2 3 2 5 5 2 6 5 4 4 5 6 5 1 6 6 6 7 6 6 4 3 4 5 6 5 2 6 5 6 7 4 5 
 PJ1 1 3 4 6 5 5 2 6 4 4 4 3 2 2 2 5 3 4 5 2 4 5 6 3 4 5 3 6 5 4 2 2 6 5 4 2 3 4 3 2 2 3 4 4 3 3 
 PJ2 6 5 6 6 5 6 5 4 4 5 4   4   5 4 6 6 3 4 5 4 4 5 5 6 2 6 5 6 5 6 4 4 4 4 3 4 5 2 4 3 5 4 5 5 
 PJ3 6 5 6 6 5 5 3 4 3 6 6   4   3 5 5 5 2 6 5 4 5 5 6 5 2 5 6 6 5 6 6 4 5 4 5 6 5 2 6 5 6 5 3 4 
 DM1 1 1 1 1 2 1 1 1 1 1 2 1 2 1 1 1 1 1 2 1 1 1 2 2 1 1 2 2 2 1 1 1 1 1 1 2 1 1 2 1 1 1 2 1 1 1 
 DM2 3 1 2 3 1 2 3 2 2 2 2 1 2 2 2 2 3 3 2 1 2 2 2 2 2 1 2 1 2 3 3 2 2 1 2 2 1 2 2 2 2 1 1 2 1 2 
 DM3 2 3 2 3 3 3 2 3 2 2 2 1 1 2 2 3 3 3 2 2 2 2 3 3 2 3 3 2 3 2 3 1 2 3 2 3 2 2 2 3 1 1 2 1 2 3 
 DM4 3 2 2 3 1 2 2 2 1 1 2 2 2 3 3 1 2 2 2 3 2 1 2 1 3 2 3 2 2 2 2 2 3 3 2 1 2 3 2 1 2 1 2 2 3 3 
 
CUS1 
SUP2 1 2 2 1 1 1 1 2 1 1 1 1 1 1 1 2 2 1 1 2 1 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 1 1 1 1 1 1 
 
 
